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[57] ABSTRACT

A printer for reducing the consumption of a ribbon at a
printing completion section. A ribbon feeder feeds an
ink ribbon so as to carry out printing during a period in
which heat transfer is being effected on recording pa-
per. Further, the ribbon is continuously fed to a blank
area or portion existing in the printing to determine the
printing. When a final portion detector detects a final
area or portion to be printed during the continuation of
feeding of the ribbon toward the blank portion or dur-
ing a period in which the feeding of the ribbon to the
blank portion is stopped to wait for recommencement of
the printing, a difference calculator calculates a differ-
ence between a feed length of a ribbon required to de-
termine the printing and a length of a ribbon fed toward
a blank portion calculated by a blank feed length calcu-
lator. Further, the ribbon feeder continues to feed the
ribbon by the calculated difference, to thereby fix print-
ing characters subjected to the heat transfer onto the

recording paper.

22 Claims, 11 Drawing Sheets
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PRINTER WITH END OF PRINT DATA RIBBON
CONTROL

BACKGROUND OF THE INVENTION

1. Field of the Invention |

The 1nvention relates to a heat-transfer type printer
for winding a ribbon while printing is being performed
and, more particularly, to a printer capable of reducing
the consumption of a ribbon at a printing completion
section.

2. Description of the Related Art

A conventional line-print type printer for winding or
taking up a ribbon while a printing process is being
executed will be described below with reference to
FIG. 7. The printer causes a platen 53 to feed recording
paper 51 upon printing and rotates a ribbon roll 57 so as

5
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to convey a ribbon 35 in synchronism with a feed speed

of the recording paper 51. Further, the printer heats a
heating element of a thermal head 22 for carrying out
the printing in the form of a line so as to dissolve heat-
soluble ink on the ribbon 55, thereby transferring it onto
the recording paper 51. The printer feeds the ribbon 55
subjected to the heat transfer by a distance X corre-
sponding to a time interval determined by characteris-
tics of the heat-soluble ink in a state in which the ther-
mal head 22 remains in a pressed condition (i.e., in a
state in which the recording paper 51 and the ribbon 55
are brought into contact with each other not so as to be
separated from each other), thereby fixing printing
characters onto the recording paper 51. That is, it is
necessary to use up or consume the ribbon 55 by the
distance X without releasing the thermal head 22 after
the printing has been carried out by the thermal head
22. The consumption of the ribbon 55 by the distance X
is inevitable to improve the quality of the printing.

A so-called white-line skip operation executed by a
printer such as used in a facsimile apparatus or the like
will next be described with reference to FIGS. 8(A) and
8(B). |

In the facsimile apparatus, even if a null or blank area
or portion 1s formed on the recording paper 51 from a
line S1A when the printing is being performed in line
form as shown mn FIG. 8(A), the recording paper 51 and
a ribbon 85 are continuously fed in directions indicated
by arrows Y1 and Y2, respectively. When the length of
the blank portion existing under printing reaches a pre-
determined length A, the feeding of the recording paper
51 and the ribbon S5 1s stopped so as to wait for the
following printing. That 1s, the following printing is
placed in a waiting state in a condition in which the
ribbon 355 has been consumed by the length A. FIG.
8(B) shows the manner in which the recording paper 51
shown in FIG. 8(A) is viewed in a direction indicated
by an arrow Y3. In FIG. 8(B), the printing is made to a
shadowed area or portion above the line 51A, whereas
the printing is not made to an area or portion below the
Iine 51A due to the white line skip.

Further, a process effected in the case where the
following print data is not input during standby in the
above condition and a page end has been detected, will
be described with reference to FIGS. 9(A), 9(B) and
- 90).

In the conventional facsimile apparatus as described
above, when all the white lines free from the printing
are detected, a white line skip 1s started so that each of
a recording paper 51 and a ribbon 55 is fed by the prede-
termined length A and a process for starting the follow-
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2

ing printing is placed in a waiting state. When a page
end is detected during its waiting state, the ribbon 55 is
fed by the aforementioned distance X required to deter-
mine or fix the printing without any condition as shown
in FIG. 9(A). Next, a thermal head 22 is released as
shown in FIG. 9(B). Thereafter, the recording paper 51
is ejected or discharged as shown in FIG. 9(C). There-
fore, when the printing is completed after the ribbon 55
has been fed by a distance corresponding to an A lines
in accordance with the white line skip, the total length
of A+X 1s consumed.

In order to reduce the consumption of an ink ribbon,
U.S. Pat. No. 4,709,242 discloses a device in which a
printhead-is released from the platen every time blank
(space) data is transferred to be printed. However, in
such a device, the control for effecting up-and-down
movement of the print head is very complicated. Like-
wise, there is a tendency to smudge or place ink on the
recording medium when the printhead is returned to
contact the ink ribbon next to the recording medium.

SUMMARY OF THE INVENTION

It 1s an object of the invention to provide a printer
capable of reducing the consumptlon of a ribbon at a
printing completion section.

According to one aspect of the invention, for achiev-
ing the above object, there 1s thus provided a printer
comprising ribbon feeding means for conveying a rib-
bon during a period in which heat transfer is effected on
recording paper and for continuously feeding the re-
cording paper and the ribbon to fix or determine print-
ing by the ribbon after the printing has been completed
and continuously conveying the same to a blank portion
or area existing during the printing to wait for the com-
mencement of the following printing, blank feed length
calculating means for calculating the length of the rib-
bon fed to the blank area existing during the printing by
the ribbon feeding means, difference calculating means
for calculating a difference between a feed length of the
ribbon required to fix the printing and the length of the
ribbon fed to the blank area which has been calculated
by the blank feed length calculating means, and final
portion detecting means for detecting a final portion on
a page to be printed.

When the final portion detecting means detects the

final portion on the page to be printed during a period

in which the ribbon feeding means continues to feed the
ribbon toward the blank area existing during the print-
ing or during a period in which it stops the feeding of
the ribbon to the blank area and 1s waiting for the com-
mencement of the following printing, the difference
calculating means calculates the difference between the
feed length of the ribbon required to fix the printing and
the length of the ribbon fed to the blank area. Further,
the ribbon feeding means continuously feeds the ribbon
by the length corresponding to the calculated differ-
ence.

According to the printer of the invention, which has
the above-described structure, the ribbon feeding means
feeds the ribbon so as to carry out the printing during
the period in which the heat transfer is being effected on
the recording paper. Further, the ribbon is continuously
fed to the blank area existing during the printing to
determine the printing. When the final portion detect-
ing means detects the final portion to be printed during
the continuation of feeding of the ribbon toward the

blank area or during the period in which the feeding of
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the ribbon to the blank area is being stopped and the
commencement of the next printing is being placed in
the waiting state, the difference calculating means cal-
culates the difference between the feed length of the
ribbon required to determine the printing and the length

S

of the ribbon fed toward the blank area, which has been -

calculated by the blank feed length calculating means.
Further, the ribbon feeding means continues to feed the

ribbon by the calculated difference to thereby fix the
printing characters subjected to the heat transfer onto

the recording paper. |

Thus, since the ribbon feeding means feeds the ribbon
by the difference between the feed length of the ribbon
required to determine the printing and the length of the
ribbon already fed toward the blank area, the consump-
tion of the ribbon can be reduced as compared with a
case where a ribbon having a length required to newly
fix or determine the printing is fed from the final portion
to be printed, which has been detected by the final
portion detecting means.

As is apparent from the above descrlptlon, the printer
of the present invention can bring about an advanta-
geous effect that since a ribbon is fed by the minimum
quantity required to fix or determine the printing in
view of the quantity of a ribbon fed upon execution of
a white line skip, the consumption of the ribbon can be
reduced t0 a minimum.

BRIEF DESCRIPTION OF THE DRAWINGS

A preferred embodiment of the invention will be
described in detail with reference to the following fig-
ures, wherein:

FIG. 11s a block diagram showing a printer apparatus
in a first embodiment according to the invention;

FIG. 2 is a flowchart of a printing operation of the
printer apparatus shown in FIG. 1;

FIG. 3 is a flowchart for describing, in detail, the
. releasmg Or separating 0perat10n of the flowchart
shown 1n FI1G. 2;

FIGS. 4(A), 4(B) and 4(C) are, respectively, sche-
matic views for describing a ribbon feed operation of
the printer apparatus shown in FIG. 1;

FIG. 5 is a view schematically showing the contents
of image information sent from a calling party to be
printed;

FIG. 6 is a schematic view for describing a ribbon
feed operation carried out by a printer apparatus in a
second embodiment; |

F1G. 7 is a schematic view for explaining a ribbon
feed operation for determining the printing of a printer
according to a related art;

FIGS. 8(A) and 8(B) are respectively schematic
views for describing a white-line skip operation per-
formed by the printer shown in FIG. 7;

FIGS. 9(A), 9(B) and 9(C) are respectively schematic
views for describing a print on-completion operation
performed by the printer shown in FIG. 7;

FIG. 10 is a flowchart of a printing operation of the
printer apparatus of the second embodiment; and

FIG. 11 1s a flowchart of a line-return operation of
the printer apparatus of the second embodiment.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

Preferred embodiments of the invention will be here-
inafter described in detail with reference to the accom-
panying drawings.
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A first embodiment of a printer for a facsimile equip-
ment or other equipment will be first described below
with reference to FIG. 1 through FIG. S§.

FIG. 1 is a block diagram showing the structure of a
facsimile apparatus 10 in which the printer of the first
embodiment is mounted. The invention will be de-
scribed in the context of a facsimile apparatus. How-
ever, other contexts in which savings of ink ribbons can

be obtained will be obvious to those skilled in the art
upon review of this disclosure.

The facsimile apparatus 10 comprises an NCU (Net-
work Control Unit) 12 for providing an electrical con-
nection between a public line and the facsimile appara-
tus 10, 2 modem 14 for demodulating an analog signal
sent via a telephone line to a digital signal and modulat-
ing a digital signal on the facsimile apparatus 10 side to
an analog signal to send via the telephone line, and a
CPU 16 for effecting communications and printing con-
trol. Connected to the CPU 16 are a jam sensor 18 for.
detecting a paper jam in the facsimile apparatus 10, a
thermal head 22 for printing data on recording paper 51,
a strobe generating circuit 24 for supplying a strobe to
the thermal head 22, a P/S converting circuit 26 for
converting or transforming image information sent

from the CPU 16 as a parallel signal into a serial signal

and supplying the converted signal to the thermal head
22, a temperature measuring device 20 for measuring
the temperature of the thermal head 22, a motor driver
30 for driving a recording-paper feed motor 28 used to
convey the recording paper 51, a motor driver 32 for
driving a ribbon separation motor 31 used to press a
printing ribbon 88 and the recording paper 51 together
and to separate or release the printing ribbon 35 from
the recording paper 51, a motor driver 34 for driving a
ribbon feed motor 33 used to rotate a ribbon roll §7 for

- feeding the ribbon 55, a tip sensor 35 for detecting a
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position of a tip portion of the conveyed recording
paper 51, a RAM 36 which forms a white line counter
C for storing therein the number of white lines to be
described later, and for temporarily storing therein
image information or the like sent from a facsimile appa-
ratus on the other or calling party side, a ROM 38 for
retaining control information or the like about the fac-
simile apparatus 10, an operation panel 40 provided
with switches for operating the facsimile apparatus 10
and used to effect various displays using a LED, a CCD
44 used to obtain image information to be {ransmitted to
the facsimile apparatus on the other party side, an S/P
converting circuit 42 for converting image information

- indicative of a serial signal sent from the CCD 44 into a

33

60

65

~parallel signal and supplying the converted signal to the

CPU 16, and a P/S converting circuit 46 for transform-
ing a signal sent from the CPU 16 as a parallel signal
into a serial signal and supplying the transformed signal
to the CCD 44.

A printing process executed by the facsimile appara-
tus 10 in the embodiment so structured will be next
described below. Prior to the description of the printing
process, an original (image information) transmitted
from the facsimile apparatus on the other party side will
be first described with reference to FIG. 5. In an origi-
nal 80, a portion or area to be printed first extends from
a Iine 80C at the top of the original 80 to a line 80D, a
blank portion or area extends from the line 80D to a line
80E, a portion or area to be printed extends again from
the line 80E to a line 80F, and a blank portion or area
extends from the line 80F to the end of the original 80. .
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When image information (original 80) shown in FIG.
S, which has been sent from the facsimile apparatus on
the other party side, is received by the NCU 12 in the
facsimile apparatus 10 shown in FIG. 1, the image infor-
mation is demodulated to a digital signal by the modem
14 so as to be supplied to the CPU 16. The CPU 16
decodes the image information which has been data-
compressed and sent to produce data to be printed
based on the decoded image information. Thereafter,
the CPU 16 performs a printing process for each line
based on the data to be printed. This printing process
will be described with reference to a flowchart shown
in FIG. 2.

The CPU 16 first determines, in Step S1, whether a
printing line corresponds to the last line on a page.
Since the line 80C 1n the original 80, which corresponds
to a print start portion, is not the last line, the answer is
“NO” 1n Step S1. Thus, the routine proceeds to Step S2.
It is determined in Step S2 whether the corresponding
line is a white line, 1.e., a blank portion or area for print-
ing. Since the line 80C 1s not a white line but a portion
or area to be printed, in Step S2, the answer is “NO”.
Hence, the routine proceeds to Step S3. In Step S3, it is
determined whether a value counted by the white line
counter C storing the number of blank areas or white
lines therein 1s greater than a stop value A used in per-
forming a white line skip. The stop value A is a value
previously determined. Since the printing has just
started, the value of the white line counter C is 0 and
lower than the stop value A. Thus, the answer is “NO”’
in Step S3 and the routine proceeds to Step S8. It is
determined in Step S8 whether the value of the white
line counter C 1s “0.” Since the value of the white line
counter C1s “0” in Step S8, the answer is “YES” in Step
S8, and hence, the routine shifts to Step S6. In Step S6,
the CPU 16 sends a command or instruction to the
motor driver 30 to drive the recording-paper feed
- motor 28, thereby feeding the recording paper 51 by
one line. Further, the CPU 16 gives an instruction to the
motor driver 34 to drive the ribbon feed motor 33 so as
to rotate the ribbon roll 57, thereby feeding the ribbon
35 by one line. Next, the CPU 16 gives a print instruc-
tion to the strobe generating circuit 24 in Step S7. As a
result, the strobe generating circuit 24 outputs a strobe
to the thermal head 22 to thereby effect printing on the
corresponding line. A printing process corresponding
to one line is completed based on the series of opera-
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tions referred to above and the routine returns to Step

31 so that a printing process for the next line is started.

The printing process executed for each line is re-
peated until the line 80D on the original 80, as shown in
FIG. 3, is reached. A process about the blank area or
portion is started with the line 80D. After completion of
Step S1, the CPU 16 determines, in Step S2, whether
the corresponding line 80D is a white line, i.e., a blank
portion for printing. Since the line 80D is determined to
be a white line, the answer is “YES” in Step S2, and the
routine proceeds to Step S9. In Step S9, a value C of the
white line counter, which counts the number of blank
portions or lines, is increased by a value corresponding
to one line. Next, the routine proceeds to Step S10,
where it 1s determined whether the value C of the white
line counter is greater than or equal to the value A for
stopping a white line skip. Normally A is set to a value
of 160 lines which equates to approximately one centi-
meter. Since the value C of the white line counter is

smaller than the stop value A when the process about
the blank portion has just started (i.e., the answer is

30

33

60
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“NO” 1 Step S10), the routine proceeds to the process
in Step S6. In Step S6, the CPU 16 feeds the recording
paper 51 and the ribbon 85 by one line. Next, the routine
procedure proceeds to Step S7, where the CPU 16 gives
a strobe output instruction to the strobe generating
circuit 24 to print a null or blank line. As a result, a
blank area or portion 1s formed on the recording paper
51. The process for the one line is executed based on the
just described series of operations and the routine re-
turns to Step S1 so that a process for the following line
is started. |

When the above process is repeated to execute a
printing process for the blank area or portion and the
process for a line corresponding to the stop value A for
the white line skip is executed from the line 80D, the
value C of the white line counter is made equal to the
stop value A. Thus, the answer is “YES” in Step S10
and the routine proceeds to Step S11, where the CPU
16 is brought into a recording stop state. That is, the
CPU 16 stops operating under the condition in which
the recording paper §1 and the ribbon 55 have been fed
by the A lines corresponding to the stop value. In this
condition, the CPU 16 resumes the next printing opera-
tion or is placed in a waiting state until the last line on
the page appears. At this time, the thermal head 22 is
not released and the recording paper 51 is kept in a state
of being in contact with the ribbon 55. Further, if data
about the white line is continuously sent, the value C of
the white line counter is increased in Step S9 under the
recording stop state. |

When data other than the data about the white line is
sent, the answer 1s “NO’’ again in Step S2 and the rou-
tine proceeds to Step S3. In Step S3, the CPU 16 makes
a decision as to whether the value C of the white line

counter is greater than the stop value A at the time of
execution of the white line skip. Since the value C of the
white line counter is greater than the stop value A
herein, the answer is “YES” in Step S3 and the routine
proceeds to Step S4. In Step S4, a further increase in the
line from the stop value A at which the feeding of the
recording paper 51 and the ribbon 58 has been stopped,
1.e., a value obtained by subtracting the stop value A
from the value C of the white line counter is deter-
mined. Further, the recording paper 51 and the ribbon
5§ are fed by a number of lines corresponding to the
so-determined value. Thus, the recording paper 51 is
fed to a position corresponding to the line 80E on the
original 80 shown in FIG. 5. Next, the routine proceeds
to Step S5, where the value C of the white line counter
is reset to 0. Thus, the blank area or portion is ended.
On the other hand, if the answer is negative in Step
S3, that is when data other than the data about the white
line is sent before executing the process about the A
lines corresponding to the stop value for the white line
skip, the routine procedure proceeds to Step S8, where
a line counter is “0.” Thus, the blank area or portion is
ended. Since, at this time, the value of the white line
counter is not “0” in Step S8, the answer is “NO” in
Step S8 and the routine shifts to Step S5, where the

- value C of the white line counter is reset or initialized.

65

Next, the routine procedure proceeds to Step S6. In
Step S6, the CPU 16 feeds each of the recording paper
51 and the ribbon §5 by one line. In Step S7, the CPU 16
then gives a command or instruction to the strobe gen-
erating circuit 24 to thereby carry out printing of the
corresponding line. The processing of one line is exe-
cuted based on the series of operations described above
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and the routine returns to the process in Step S1 so that
a process for the following line 1s started.

When the process for the line 80F, on the original 80
shown in FIG. 5, is reached, the answer is “YES” in
Step S2 again because the line 80F is a white line. Thus,
the routine proceeds to Step S9. In Step 59, the value C
of the white line counter is increased by a value corre-
sponding to one line. The routine then proceeds to Step
S10, where a decision is made as to whether the value C
of the white line counter is greater than or equal to the

stop value A. Since, at this time, the value C of the

white line counter is smaller than the stop value A in

Step S10 (i.e., the answer is “NO” in Step S10), the
routine proceeds to Step S6 and the CPU 16 feeds each
of the recording paper 51 and the ribbon $5 by one line.
Next, the routine proceeds to Step S7, where the CPU
16 gives an output instruction to the strobe generating
circuit 24 to print a null or blank line. As a result, a
blank area or portion is formed on the recording paper
51. This process 1s repeated for each line.

A description will now be made of a case where the
last line on the page has been detected during the pro-
cess about each line subsequent to the above line 80F.
When the last line is first defected, the answer is “YES”’
in Step S1 and hence the routine procedure proceeds to
Step S12. At Step S12, a release or separating operation
- 1s started. The separating operation executed in Step
S12 will be described with reference to the flowchart of
FIG. 3 for describing the separating operation in detail
and schematic views of FIGS. 4(A), 4B) and 4(C) for

8

" mining the printing in Step S45. The routine then pro-

ceeds to Step S46, where each of the recording paper 51
and the ribbon 55 is further fed by a value of X— A from

" a state in which the ribbon 55 has been fed by the A

3

10

15

lines starting from the line 51F of the recording paper
51 and stopped from moving as shown in FIG. 4(B) to
thereby determine the printing. Thus, both the record-

ing paper 51 and the ribbon 55 are fed by the sum of the
A lines by which both the recording paper 51 and the

ribbon 55 have been previously fed and the X— A lines,
i.e., for a total of X lines. Further, the routine procedure
proceeds to Step S43, where the thermal head 22 is
released. Thereafter, the routine procedure 1s returned
to Step S13 on the flowchart shown in FIG. 2, where
the process for discharging or ejecting the recording

-~ paper 351 i1s executed.

20

23

30

describing the operation for feeding the recording

paper 51 and the ribbon roll 57 upon the separating
operation. It is first determined in Step S41 whether the
value C of the white line counter is ““0.” When the value
C of the white line counter is found to be “0” (when the
answer is “YES” in Step S41), i.e., when neither the
recording paper 51 or the ribbon 58 is fed from a posi-
tion of a line S1F on the recording paper 31, that is, line
51F shown 1n FIG. 4(A) is beneath the thermal head 22,
which corresponds to the line 80F on the original 80
shown in FIG. §, the routine procedure proceeds to
Step S42, where each of the recording paper 51 and the
ribbon 85 is fed by a distance X corresponding to a
length required to determine printing as illustrated in
FIG. 4(A). Next, the routine proceeds to Step S43
where the thermal head 22 is released. Thereafter, the
routine proceeds to Step S13 on the flowchart shown in
FIG. 2, where the process for discharging or ejecting
the recording paper 51 is executed.

On the other hand, 1if 1t is determined in Step 41 that
the value C of the white line counter is not “0” (if the
answer is “NO” in Step S41), i1.e., if it is determined that
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If it is determined in Step S44 that the value Cof the
white line counter is smaller than the stop value A, 1.e.,
if both of the recording paper 51 and the ribbon 335 are
fed by C lines into a blank area or portion as shown in
FIG. 4(C), but the A lines, at which the feeding of the
ribbon 53 1s stopped, have not been fed (i.e., if the an-
swer i1s “NO” in Step S44), then the routine procedure
proceeds to Step S47. In Step 47, the value C of the
white line counter is subtracted from the value X for the
determination of printing. Next, the routine proceeds to
Step S48, where both the recording paper 51 and the
ribbon 35 have been fed by the C lines starting from the
line S1F of the recording paper 51 and are further fed by
a calculated X —C line as shown in FIG. 4C). Thus,
both the recording paper 51 and the ribbon 55 are fed by
the sum of the C lines, by which each of them has al-
ready been fed, and the X —C lines, 1.e., for atotal of X
lines, to thereby determine the printing. Further, the
routine procedure proceeds to Step S43, where the
thermal head 22 is released. Thereafter, the routine
returns to Step S13 so that the recording paper 51 is
discharged.

In the present embodlment, when the printing has
been completed, the ribbon 55 is fed based on the quan-
tity of feeding of the ribbon 35 which has already been
fed after the white line skip has been started in such a
manner that the sum of feeding quantities is brought to
the quantity of feeding X for determining the printing as
shown in FIGS. 4(A), 4B) and 4C). Therefore, the
ribbon 55 can be saved by a length corresponding to the

- A hines as compared with the aforementioned conven-

30

each of the recording paper 51 and the ribbon 55 has

been fed by several lines from the position of the line
51F as shown in FIGS. 4B) and 4(C), the routine pro-

55

ceeds to Step S44. It 1s determined in Step S44 whether

the value C of the white line counter is greater than the
stop value A, i.e., it is determined whether the record-
ing paper 51 and the ribbon 55 have been fed by the A
lines corresponding to the stop value as described above
with reference to the flowchart of FIG. 2 and the CPU
16 has been brought into a stop state. If the value C of
the white line counter is greater than the stop value A,
i.e., if it is determined that the CPU 16 has been stopped
in a state in which the ribbon 55 has been fed by the A
lines corresponding to the stop value (if the answer is
“YES” in Step S44), the routine proceeds to Step S45.
The stop value A is subtracted from a value X for deter-
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tional printer in which the ribbon 55 has been fed by the
X lines for determining the printing without any condi-
tion and the value A for stoppage of the white line skip,
1.e., the A+ X lines with reference to FIGS. 9(A), 9(B)
and 9(C).

A second embodiment of the invention will next be
described with reference to FIGS. 6, 10 and 11.

The first embodiment referred to above shows the
Iine printer type facsimile apparatus 10 as an illustrative
example. However, the second embodiment will be
described by a serial printer type printer 90 as an illus-
trative example. In the printer 90, the ribbon 5§ is held
in a cartridge 92, which is in turn fed in an axial direc-
tion of a platen $3 by a carriage 94. An image recording
paper 31 is seated on the platen §3. The printer 90 is
structured so that characters are serially printed for
each line. However, when a blank area or portion exists
during printing of one line, a white data skip process is
started and the printing is stopped when the ribbon 55
has been fed by a distance A’. Further, the printer 90 is
placed in a waiting state to resume printing of the cur-
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rent hine. When the commencement of printing for the
next hine is determined without resuming the printing of

the current line, the ribbon 55 is fed by a distance corre-

sponding to a value of (X'— A") obtained by subtracting
the already-fed distance A’ from a distance X' for deter-
mination of the printing, i.e., by the sum of (X'—A’)-
+A'=X', thereby determining the printing. As a result,
consumption of the ribbon §5 can be reduced at the end
of a line.

The operation will be described with reference to
FIGS. 10 and 11.

The CPU 16 first determines, in Step S1', FIG. 10,
whether a printing data corresponds to the last data on
a line. When the answer is “NO” in Step S1/, the routine
proceeds to Step S2'. It 1s determined in Step S2
whether the corresponding data is white data, i.e., a
blank portion or area for printing. If the data is not
white data but a data to be printed, in Step S2’', the
answer 1s “NO”. Hence, the routine proceeds to Step
S3. In Step 83, it is determined whether a value
counted by the white data counter C’ storing the num-
ber of blank areas or white print columns therein is
greater than a stop value A’ used in performing a white
data skip. The stop value A’ is a value previously deter-
mined. When the value of the white data counter C’ is
0, 1t 1s lower than the stop value A’. Thus, the answer 1s
“NO” in Step S3' and the routine proceeds to Step S8’
It is determined in Step S8 whether the value of the
white data counter C is “0.” Since the value of the white
data counter C is “0” in Step S8’, the answer is “YES”,
in Step S8, and, the routine shifts to Step S6'. In Step
56, the CPU 16 sends a command or instruction to the
motor driver to drive a carriage feed motor (not
shown), thereby feeding the carriage 94 with ribbon 55
by one column. Further, the CPU 16 gives an instruc-
‘tion to the motor driver to drive a ribbon feed motor

(not shown) to rotate the ribbon take-up roller 98 in

synchronization with the drive of the carriage 94,
thereby feeding the ribbon 55 by one column. Next, the
CPU 16 gives a print instruction {o the strobe generat-
ing circuit in Step S7'. As a result, the strobe generating;
circuit outputs a strobe to the thermal head 96 to
thereby effect printing on the corresponding column. A
printing process corresponding to one column is com-
pleted based on the series of operations referred to
above and the routine returns to Step S1' so that a print-
ing process for the next column is started.

The printing process executed for each column of
data 1s repeated until the end of the data in the line is
reached. A process about a blank area or portion within
a line will now be described. After completion of Step
S1’, the CPU 16 determines, in Step S2', whether the
corresponding column of data is white data, i.e., a blank
portion for printing. When that is the case, the answer is
- “YES” in Step S2’, and the routine proceeds to Step S9'.
In Step S9’, a value C’ of the white data counter, which
counts the number of blank portions or columns, is
increased by a value corresponding to one column.
Next, the routine proceeds to Step S10', where it is
determined whether the value C’ of the white data
- counter is greater than or equal to the value A’ for
stopping a white data skip. For example, A’ is set to a
value of 35 columns although other values could be
used. Since the value C' of the white data counter is
smaller than the stop value A’ when the process about
the blank portion has just started (i.e., the answer is
“NO” 1n Step S10), the routine proceeds to the process
in Step S6'. In Step S6', the CPU 16 feeds the carriage
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94 and the ribbon 55 by one column. Next, the routine
procedure proceeds to Step S7’, where the CPU 16
gives a strobe output instruction to the strobe generat-
ing circuit to print a null or blank column. As a result,
a blank area or portion is formed on the recording paper
51. The process for the one column is executed based on
the just described series of operations and the routine
returns to Step S1’ so that a process for the following
column is started.

When the above process is repeated to execute a
printing process for the blank area or portion and the
process for a column corresponding to the stop value A’
for the white data skip is executed, the value C' of the
white data counter 1s made equal to the stop value A’.
Thus, the answer is “YES” in Step S10’ and the routine
proceeds to Step S11', where the CPU 16 is brought
into a recording stop state. That is, the CPU 16 stops
operating under the condition in which the carriage 94
and the ribbon 58 have been fed by the A’ columns
corresponding to the stop value. In this condition, the
CPU 16 resumes the next printing operation or is placed
in a waiting state until the last column on the line ap-
pears. At this time, the thermal head 96 is not released
and the recording paper 51 is kept in a state of being in
contact with the ribbon 55. Further, if data about the
white data is continuously sent, the value C' of the
white data counter is increased in Step S9’ under the
recording stop state.

When data other than the data about the white data is

sent, the answer is “NO” again in Step S2' and the

routine proceeds to Step S3'. In Step S3’, the CPU 16
makes a decision as to whether the value C’ of the white
data counter 1s greater than the stop value A’ at the time
of execution of the white data skip. Since the value C’ of
the white line counter is greater than the stop value A’
herein, the answer is “YES” in Step S3’ and the routine
proceeds to Step S4'. In Step S4', a further increase in
the data from the stop value A’ at which the feeding of
the carriage 94 and the ribbon 55 has been stopped, i.e.,
a value obtained by subtracting the stop value A’ from
the value C’ of the white data counter is determined.
Further, the carriage 94 and the ribbon 55 are fed bya
number of columns corresponding to the so-determined
value. Next, the routine proceeds to Step S%', where the
value C’ of the white data counter is reset to 0. Thus, th
blank area or portion 1s ended. |
On the other hand, if the answer is negative in Step
S3', that is when data other than white data is sent be--
fore executing the process about the A’ columns corre-
sponding to the stop value for the white data skip, the
routine proceeds to Step S8, where a determination is

made as to whether the value of the white data counter

1s “0.” Thus, the blank area or portion is ended. Since,
at this time, the value of the white data counter is not
“0” 1 Step S8', the answer i1s “NO” in Step S8’ and the
routine shifts to Step S§', where the value C' of the
white data counter is reset or initialized. Next, the rou-
tine procedure proceeds to Step S6'. In Step S6', the
CPU 16 feeds each of the carriage 94 and the ribbon 55
by one column. In Step S7', the CPU 16 then gives a
command or instruction to the strobe generating circuit
to thereby carry out printing of the corresponding
image data. The processing of one column is executed
based on the series of operations described above and
the routine returns to the process in Step S1’ so that a
process for the following column is started.

A description will now be made of a case where the
last data column in the line has been detected during the
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process. When the last data column is first detected, the
answer is “YES” in Step S1' and hence the routine
procedure proceeds to Step S12°. At Step S12', a release
or separating operation is started. The separating opera-

tion executed in Step S12’ will be described with refer-

ence to the flowchart of FIG. 11 for describing the
separating operation in detail. It is first determined in
Step S41' whether the value C' of the white data
counter is “0.” When the value C' of the white data
counter is found to be “0” (when the answer is “YES”
in Step S41'), i.e., when neither the carriage 94 nor the
ribbon 55 is fed from a position where an 1mage data
column to be printed is beneath the thermal head 96, the
carriage 94 proceeds to Step S42', where each of the
carriage 94 and the ribbon 55 is fed by a distance X’

corresponding to a length required to determine print-

ing. Next, the routine proceeds to Step S43° where the
thermal head 96 is released. Thereafter, the routine
proceeds to Step S13' on the flowchart shown n FIG.
10, where the process for carriage return is executed.
On the other hand, if it 1s determined in Step 41° that
the value C’ of the white data counter is not “0”” (if the
answer is “NO” in Step S41'), i.e., if it is determined that
each of the carriage 94 and the ribbon S35 has been fed
by several columns from the position of the last image
data column printed, the routine proceeds to Step S44'.
It is determined in Step S44’ whether the value C', of
the white data counter is greater than the stop value A’,
i.e., it is determined whether the carriage 94 and the
ribbon 55 have been fed by the A’ columns correspond-
ing to the stop value as described above with reference
to the flowchart of FIG. 10 and the CPU 16 has been
brought into a stop state. If the value C’ of the white
data counter is greater than the stop value A’ 1.e., 1f 1t 1s
determined that the CPU 16 has been stopped in a state
in which the ribbon 55 has been fed by the A’ columns
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corresponding to the stop value (if the answer is “YES”

in Step S44°), the routine proceeds to Step S45°. The
stop value A’ 1s subtracted from the value X' for deter-
mining the printing in Step S45’. The routine then pro-
ceeds to Step S46', where each of the carnage 94 and
the ribbon 55 is further fed by a value of X'— A’ from a
state in which the carriage 94 and the ribbon 535 have
been fed by the A’ columns. Thus, both the carriage 94
and the ribbon 55 are fed by the sum of the A’ columns
by which both the carriage 94 and the ribbon 55 have
been previously fed and the X'— A’ columns, i.e., for a
total of X' columns Further, the routine proceeds to
Step S43', where the thermal head 96 at the end of the
line 1s released. Thereafter, the routine is returned to
Step S13’ on the flowchart shown in FIG. 10, where the
process for carriage return is executed.

If it is determined 1n Step S44' that the value C’ of the

white data counter is smaller than the stop value A’, i.e.,

if both of the carriage 94 and the ribbon 55 are fed by C’
columns into a blank area or portion, but the A’ col-
umns, at which the feeding of the ribbon 55 is stopped,
have not been fed (i.e., if the answer is “NO” in Step
S44'), then the routine proceeds to Step S47'. In Step
47, the value C’ of the white data counter is subtracted
from the value X' for the determination of printing.
Next, the routine proceeds to Step S48’, where both the
carriage 94 and the ribbon 35 have been fed by the C
columns and are further fed by a calculated X'—-C’
columns. Thus, both the carriage 94 and the ribbon §5
are fed by the sum of the C’ columns, by which each of
them has already been fed, and the X' —C’ columns, 1.e.,
for a total of X' columns, to thereby determine the
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printing. Further, the routine proceeds to Step S43,
where the thermal head 96 is released. Thereafter, the
routine returns to Step S13' so that the carriage return is
complete.

In both embodiments, the likelihood of smudging the
recording medium when the printhead is returned to the
print position is reduced as the number of times the
printhead releases from the ink ribbon, or print position,
is reduced.

A further benefit is that when the printhead 1s re-
leased from the ink ribbon and returned to contact
therewith, it may be misaligned with the previously
printed material thus resulting 1n a poor appearance to
the printed page. The invention, since it minimizes the
separations, or releases, of the printhead, minimizes the
likelihood of such misalignments.

Having now fully described the mventlon it will be
apparent to those skilled in the art that many changes
and modifications can be made without departing from
the spirit or scope of the invention as set forth herein.

What 1s claimed 1s:

1. A printer, comprising:

ribbon feeding means for feeding a ribbon; |

recording paper feeding means for feeding recording

paper; |

printing means for maintaining the ribbon and the

recording paper in contact during printing and for
a predetermined distance after printing ceases to fix
the printing;

blank space detecting means for detecting and creat-

ing a count of sequential blank spaces;

wait determining means for determining when the -

count is greater than a predetermined value and
stopping the ribbon feeding means and the record-
ing paper feeding means at that point;

action detecting means for detecting a one of a print

space and an end of print portion;

calculating means for calculating a further move

distance after the wait determining means stops the
ribbon feeding means and the recording paper feed-
ing means at the stopping point, the further move
distance being the distance between the predeter-
mined distance and the predetermined value when
the end of print portion is detected and the distance
between the count and the predetermined distance
when the print space is detected after the sequential
blank spaces.

2. The printer according to claim 1, wherein said
recording paper feeding means feeds the recording
paper in synchronism with the feeding of the ribbon by
said ribbon feeding means for every one line.

3. The printer according to claim 1, further compris-
ing a printhead carriage, wherein said recording paper
feeding means feeds the printhead carriage in synchro-
nism with the feeding of the ribbon by said ribbon feed-
ing means for every print column.

4. The printer according to claim 1, wherein said
recording paper feeding means feeds the recording
paper in an orthogonal direction to the feeding direc-

tion of the ribbon fed by said ribbon feeding means.

5. A method for feeding an ink nbbon in a printer,
comprising the steps of:
identifying whether data is white data;
increasing a count of white data when the data is
white data;
determining whether the count is greater than a pre-
determined value;
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advancing the ink ribbon for the white data each time
the count is increased until the count equa.ls the
predetermmed value;
comparing the count to the predetermined va.lue
selecting the lesser of the count and the predeter-
mined value when a data end has been detected:
reading a necessary data advance distance necessary
to ensure satisfactory printing;
detecting the data end; and
calculating an ink ribbon advance amount upon de-
tecting the data end to advance the ink ribbon a
distance sufficient to obtain satisfactory printing,
wherein the ink ribbon advance amount is equal to
the sufficient distance for satisfactory printing
minus the smaller of the count and the predeter-
mined value previously selected.
6. The method as claimed in claim 5, wherein said
data end comprise a page end.
7. The method as claimed in claim 5, wherein said
data end comprises a line end.
8. The method as claimed in claim §, further compris-
ing the steps of:
separating a recording head and ink ribbon from the
recording medium when the recording medium has
advanced the sufficient distance; and
relatively advancing the recording medium with re-
spect to the recording head.
- 9. The method m claim 8, wherein said step of rela-
tively advancing the recording medium comprises ejec-
tion of a printed page.
10. The method as claimed in claim 8, wherein said
step of relatively advancing the recording medium
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comprises returning the recording head to a beginning

of a next line to be printed.
11. The method as claimed in claim 5, wherein the
white data comprises a dot line of blank or null data.

35

12. The method as claimed in claim 5, wherein the

white data comprises a dot column of blank or null data.
13. The method as claimed in claim 5§, wherein a
recording medium is advanced relative to a recording
head in synchronization with the ink ribbon advance.
14. An nk ribbon feeding apparatus in a printer, com-
prising:
means for identifying whether a data 1s white data;
means for increasing a count of white data when the
data is white data;
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means for determining whether the count is greater

than a predetermined value;

means for advancing the ink ribbon for the white data

- each time the count is increased until the count
equals the predetermined value;

means for comparing the count to the predetermined

value;
means for selecting the lesser of the count and the
predetermined value when a data end has been
detected;
- means for reading a data advance distance necessary
to ensure satisfactory printing;
means for detecting the data end; and
means for calculating an ink ribbon advance amount
upon detecting the data end to advance the ink
ribbon a distance sufficient to obtain satisfactory
printing, wherein the ink ribbon advance amount is
equal to the sufficient distance for satisfactory
printing minus the greater of the count and the
predetermined value previously selected.
15. The apparatus as claimed in claim 14, wherein
said data end comprise a page end.
16. The apparatus as claimed in claim 14, wherein
said data end comprises a line end.
17. The apparatus as claimed in claim 14 further
comprising:
means for separating a recording head and ink ribbon
from the recording medium when the recording
medium has advanced the sufficient distance; and

means for relatively advancing the recording medium
with respect to the recording head.

18. The apparatus in claim 17, wherein said means for
relatively advancing the recording medium comprises
means for ejection of a printed page.

19. The apparatus as claimed in claim 17, wherein
said means for relatively advancing the recording me-
dium comprnses means for returning the recording head
to a beginning of a next line to be printed.

20. The apparatus as claimed in claim 14, wherein the
white data comprises a dot column of blank or null data.

21. The apparatus as claimed in claim 14, wherein a
recording medium is advanced relative to a recording
head in synchronization with the ink ribbon advance.

22. 'The apparatus as claimed in claim 14, wherein the
white data comprises a dot hine of blank or null data.

* ¥ X X X
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